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Fig. 27.1 Equilibrium of forces for thin ring. 


In line with the notation given in Fig. 27.1, the bending moment at any point 
of the ring is equal to 

M = ——(2 —7rcos 6) (27.1) 
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The decrease in the vertical diameter obtained by the method described in Chap. 6 
is 


_ PR 3 (* 2 - 8) 

4j tEI 

The corresponding increase of the horizontal diameter is given by 
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Equating the moment given by Eq. (27.1) to zero yields angle 9 — 50.5°. At this 
point the bending moment changes its sign. It is also of interest to note the ratio of 
the vertical to horizontal deflection, which is equal to 1.089. This value is applicable 
to thin rings, that is, when only the first bending term of Eq. (7.4) is used in the 
calculation. The error introduced by ignoring the effects of shear and direct stresses 
is in most cases rather small. More exact formulas for deformation of a circular 
ring of rectangular cross section may be given as follows: 


Y = ^(1.7856x 2 + 0.7854 + 2.0453) 
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x = ^(1.6392x 2 - 0.5000 + 1.3020) 
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